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Introduction 
Materials used 
delineation can general Jy 
for pavement 
be grouped in to 
Initially, it was <1ssumed that 
thermoplastic strip ing materials would be 
four categories: paints, th ermoplastics, a major step toward solution of th e rainy, 
raised pavemant markers, and pavement nigh ttime visibi 1 ity problem; however, 
tapes. Recent studies by this very 1 ittle evido:�co is presently 
orga1 izat ion h ave dealt with each of these available to support that assumption. As 
materials, except pavement tapes. A study a result, recent applications of 
of glass beads for paint stripes was thermoplastics havo baen justified as 
conducted with th e objective of evaluating replacements for c�nventional paint 
durabi I ity and reflectivity of several stripes based on dur·abi 1 ity and economics. 
types of beads (1). F ield testing began Raised pavement markers have become 
concurrently with adoption of ultra-fast commonplace for delineation on highways in 
drying paints in Kentucky and testing states wh e re snowfall is minimal and 
efforts were nul I lfied by th e fact that snowplows ar-e not nseded. They h ave 
beads would not embed adequately in th e pt�oven especially effective for wet, 
quick-drying paints. A recommendation of n ighttime, and other ac!verse conditions of --t-h--a--f-- --------- --r-e--p-o-rt ---- - - - ------p-r·a-p-o-se-a -- -----------e5-�rr5"e-r--r-rrit:rrrtn---1 -- ------ - ---v-i--s-i --b-i--1--i--t-y- --- -- w-h-e-¥�e-----FL9-i-1-:--t------s.t_c__i _ _p_e_s 
_____ a_r:_e ________ Le __ $_$ ___ _ 
applications of three types of beads for effective. In K<snttJd!,y, over one m i  11 ion 
further evaluation. Th ose exper imental raised markers h .1ve bson instal led, 0:11d 
applications and other tests were subjects damage from .snot.J�1]ow ing has been 
of a11other report on paint-stripe beads sigt1ificant duriTlg so�o of the more severe 
(2). St ill, inadequate bead embedment winters. As �a ro::;ult of costs associated 
resulting from skim�ing over of quick- w ith replacing da:nnged markers and 
drying paint precluded sufficie�t requirements of t:1o Pavement Marking 
evaluation. A survey of other states Demonstration Pr·ogr2m, evaluation of 
ind icated that half of th e 4 2  respondents installations in Kentucky bstween 1 975 and 
were h aving bead embedment problems 1 97 9  was made (S). Installations h ave 
similar to those experienced in Kentuck y .  included supplem:.:nts to lane\ ines and 
Problems of bead embedment and an edge] ines, replac.emer1t of Janel ines, and 
evaluation of various bead types are gore ar·e a de I i nent i Oi1. Ana ther recent 
addressed in a continuing study. report covered use of raised markers at 
In Kentuck y, the use of h ot-melt, 
extruded th ermoplastics dates back to th e 
early 1950's. The first h ot-melt, sprayed 
th ermoplastic material was used to stripe 
centerl ines of the Kentucky Turnp ike in 
1 96 9 . A final report on the series of 
th ermoplastic evaluations in Kentuck y was 
submitted in 1 97 0  (3) . All mater·ials used 
in those app I i cations to that time were 
h ot-melt, extruded th ermoplastics h aving a 
th ickness of about 0.125 inch. A more 
recent report dealt with evaluation of 
h ot-sprayed th er�cplastic stripes on 
sections of h igh�ay in Louisville and 
Jefferson County (4l. Vi sua I observations 
of appearance, durabi 1 ity, and n ight 
visibi I ity revealed that h ot-spr-ayed 
tl1ermoplastic stripes performed 
considerably better on bituminous 
pavements than on concrete pavements. 
h igh-hazard locations (6) . In addition, 
use of raised �ar�ol'S as traffic control 
measures at lane di·o:,s was the subject of 
a study in which thr;ir effectiveness in 
reduci11g erratic ����vemcnts was shown ( 7 ). 
A current study lt1volv2s an evaluatio11 of 
sever·a I types of �tlcwplowable 
markers. 
olith today•,, 
markings pointins 
mater ials, trse of 
trends in 
tot·idi'd more 
pavement 
raised 
pavement 
durable 
tapes to 
replace paint strfpos is increasi11g. In 
addition to dur�1bil ity, their potential 
effectiveness dt!r·i119 rainy, nighttime 
conditions is anott1er significant 
dimension. Gell0!'ally, pavement tapes can 
be class if[ed as sit/1er temporary or 
regular mcrk ings. These t"..Jo categories 
and another, tJI1ich was classified as 
exper·imental, were SLibjects of evaluation 
included in this repot'"t. 
Nationwide Usage of Pavement Tape 
As part of a national survey of lane 
delineation methods, uses... costs, 
warrants, and dur·abi I ity problems of 
pavement tape were studied (8). Rep! ies 
from 46 states were summarized. Lane 
delineations included center! ine and 
edge! ine markings. Information presented 
herein represents data collected through 
mid-1980. 
The majority of states has used 
pavement tape (preformed pi iant polymer) 
as a method of lane delineation to some 
degree. Of the 46 respondents, 27 (59 
percentl indicated soma experience with 
pavement tape. This does not include use 
of temporary marking tape as a marking in 
----------------c o-n-s-t-r�u-c -t- -i--o-n- ----zo-n--e-s-:--- -----------------------po-i--1-;:-,;-o-a-c-R-c-a--- --
construction grade tape, such as 
Scotchlane, was the most common method of 
I ane de I i neat ion used in construction 
zones. That tape costs about 15 to 20 
cents per I i near foot of four-inch str· i pe. 
Removal of Scotchlane tape presents a 
problem. The recommended procedure 
involves heating the tape. The detour 
grade Stamark tape, which can be removed 
by hand, has been used by a few states as 
a temporary tape. However, this tape is 
expensive, costing approximately one 
do II ar per I i near foot of four-inch 
stripe. 
Two types of pavement tape were 
I isted as being used for· lane dei ineation. 
T!1e most common type was Stamark, which is 
made by the 3M Corporation. The other 
type commonly used is the Prlsmo Plastix 
tape. The Stamark tape has a thickness of 
60 mi I s; the Prismo tapes are avai I able in 
thicknesses of 60 or 90 mils. Use of 
pavement tape for lane delineation is 
relatively new with a few mi II ion feet 
installed nationwide (about 5 mi II ion 
1 inear feet reported by respondents with 
the largest reported usage in 11arylandl. 
The average reported cost was about $0. 90 
per I inear foot of four-inch stripe. Tho 
latest cost figures for the four-inch, 
60-mi I tape are in the range of $0.70 to 
$0.80 per I inear foot. 
The average usefu I I i fe of Stamar·k or· 
Plastix tape was estimated by the 
respondents to be four years. The useful 
I ife may be incroas0d wl1en the tape is 
2 
inlaid rather thiHl sur·face appi ied. The 
inlay method is used on new asphalt 
surfaces and involves rolling the tape 
into the hot asphalt. Several states have 
used this procedure. The overlay method 
is used on exist\ng asphalt and concrete 
surfaces . Of those responding to whether 
a binder (primer) was used, 25 percent 
indicated that ana was used. 
One questiotl on the survey concerned 
warrants for the use of pavement tape for 
lane delineation. Ton respondents 1 isted 
either speci fie or �:ener�aJ warTants used 
by their· state. 1he warr-ants primarily 
covered traffic volumes and pavement type. 
A summary of these war-rsnts follows: 
----r:---- ---T;;fp-e·--- --- r-s - - ----u�-e-a ----------� n------11-e-w -- ----u-r-6-�in ___ _ 
construction projacts having a n  average 
daily traffic (ADTJ over· 7,000. 
2. Tape is used t.Jhet�e it is not cost 
effective to serrd striping crews long 
distances for nominal install dt ions. 
3. Tape is used only on bituminous 
surfaces that will not be resurfaced 
within the next five yeors. 
4. Tape is used at Jocntions not 
scheduled for resurfacing within the next 
four years. On roads where the traff�c 
lanes are at least 12 feet wide, the ADT 
must be 5,000 vehic!es or more per lane. 
On r·oads wher�e tr·..:df i c I ane.s are less than 
12 feet wide, the A'JT may be less than 
5,000 per l ane if there is a past 
experience of excessive I ine wear. 
5. Tape is used on high-volume two­
lane roads having an ADT of over 5,000 and 
on urban freeways. 
6. The minimum ADT should be 2,000. 
Tape is not permitted on edge! ines. 
7. Tape is used tvhen the ADT is 
1,500 or more atld as an �Jtornate to hot 
thermoplastics. 
8. Tape is t:sed on 11ew and existing 
portland cement csncre�e pavements that 
ar-e in good condl tion. Tape may be used 
on projects on l ist1ted !1ighways where the 
r-etror-eflectivity of the mar·ld ng is not as 
important and small qu�\ntities are 
involved, resulting in a lower cost. 
9. Tape is used at urban signalized 
intersections. 
10. Tape may be used in urban areas 
on we I I I i g hted re-ads h.sv i ng an ADT 
greater- than 1 1.000 and a speed I im i t  o f  
35 mph o r  less. F o r  bituminous p avements, 
the tape shou l d  be inla i d .  
One survey question requested a 
discuss i on o f  durability problems 
encountered w i th p avement t a p es . 
Getwrally}' the durabi 1 i t y  of the tapes was 
rated as g o od whe the r or not a binder was 
used . However, two resp ondents noted 
unsat i s f a c tory p e r f o rmance when a b i nder 
was n o t  used. The major problem a p p e ars 
to bi loss of re f l e c tivity resulting from 
a l oss of b e ads . Loss of reflect i v i t y in 
less tha11 one year was noted . Another 
p rob l em i nv o l ved damage caused by 
snowplowing and studded t i res, 
wi II I im i t  instal l ations to 
One s t a te 
use o f  the 
60-mi l thickness using the i n l aid process 
to min i m i ze damage from p l owing . The 
p a vement surf ace may also couse a prob l e m .  
Poor durabi I i ty on o l d  paveMents and open­
g r aded s u r f a c e s  was noted. Adhes i on 
fai l ure was noted b y  one respondent f o r  
ins t a l lations made du ring coo l weather o r  
a t  locat i ons having vary high traffic 
volumes . Fa i l ure under shear and prob l ems 
with tope mov i ng on the pavement were also 
listed . In one instance, removal o f  the 
tape by v anda l s  was reporte d .  
Installations 
Instal l a t i ons were made us i ng f o ur 
types o f  t a p e s , a l l manu f a c tured by the 3M 
Company. For the purpose o f  discuss i on in 
this r-eport, the t a pes w i  I I  be r e f erred to 
as S c o tch l ane, S t a m a rk Remov a b l e, Stamark, 
and 3M Exp er i mental. A summary of the 
v ar i ous i nsta l l ations is presented in 
Table l, Included are type o f  tape, 
l oc a tio n ,  date, pavement type, quant i ty 
inst a l le d ,  and cost. The f i rst 
instal l at i ons of S t a m a rk were made on US 
60 in Frank l in County in July end August 
o f  1978 . Both ye l l ow and white tape were 
ro l l ed into a bitum i nous resurfacing 
p rojec t .  Late r ,  wh i te lc:nel ine stripes 
wer·e placed on a concrete sec t i on o f  
hig hway .  A b i nde r m a terial was n o t  used 
for any of the ap p l ications . Aver�age cost 
for the S taMark tape was $0 . 62 7  per I i near 
f o ot, and a total o f  2 31760 fee t wer·e 
i nsta l le d .  Instal l at i on costs inc l uded 
m a ter i a l s ,  a p pl lcator,, .and technicians f or 
ap p l i c a tion . Tr·2hric control cmcl a r·ol l er 
w e r e  provided by state forces. 
Another major· instCJllation of S tamark 
tape t..Jas made on I 26,'i· in .Jeff.er.son County 
from July throL:gh Oc tobe r 197 9 .  
Installa tion co]r,cided with r-e::.>urfacing. 
On l y  wh i te Janel ir;e :ttr·ipes �.>.>.9t'e placed. 
A manua l l y-powered 2ppl icator sirn i lar t o  
the one shown i n  fisuro 1 !...!S:S 
i nstall a t i on. Tot�l quant i ty 
was 2 1 , 4 5 0  feet ar�d tf1e aver- a g e  
$0.88 per linear foot. 
used for 
i nsta l l ed 
cost was 
The third major instal l ation included 
S t amark Remov a ble , Scotch l ane , and 3M 
Experimental tap·�}:1. In:-:.,t.c!lla'Lions wer·e 
made on I 75 in FJ�J,?tte County (M . P. 
110 . 9-1 1 1 . 9) in Scpto�ber 1979 . A sketch 
show i n g  the layout o f  ths various types o f  
t a p es i s  presented in Figur�e 2. Both 
wh i te and yellow Stfnttar·k Removable tape 
tJere i nst;:nl·ea Dtl srovt 1 ons o f  b i ---tum i no us 
and concrete pav2m2t1(s. Most of t h e  
stamark Removable t&r:e was i nsta l lee! on 
cot1crete soct i ol�s (3,09) fcGt) as compa red 
to t l 1e bituminous �actions (805 f e e t) . 
Average cost for the Stamark Removable 
tDpe was $0 . 80 per 1 i ne.?.r f oo t. .  
Scot chlane tape we<� installed on the sar:1e 
soction of I 75 in F�y·.:tte County. A 
tota l o f  785 fcGt wos i nsta l l ed on 
bituminous pavGment. Avera�e cost for tile 
Scotchlane tape lJaf:. �:0.223 per l i near� 
f oot . The th i rd t�-�pe of t&Fo i r1stalled a t  
the I-7 5 test site vJ�s V-c; 31'1 
tape that had been ussd on a 
sc ale b e f or·e th(s ev2luatian. 
1 , 350 f e e t  was inst.:d led on 
E;zper i mer1ta l 
Vel�yJimited 
r, total of 
b i tuminous 
concrete paven;ent 145 feet on 
3 
Table 1. Summary: of TaQe I nstallations. 
Quantity Cost Per 
Type of Tape Installation location Date of Installation Pavement Type Installed linear Ft. 
(linear ft.) (dollars) 
Stamark US 60, Franklin County; July 17 ·18, 1978 Bituminous 21,384 0.627 
White and Yellow M.P. 7.1-8.1 
Stamark White US 60, Franklin County; August 15, 1978 PCC 2,376 0.627 
M.P. 6.0-7.1 
Stamark White I 264, Jefferson County; July -October 1979 Bituminous 21,450 0.80 
M.P. 8.2-18.1 WB 
M.P. 8.2-14.6 EB 
Stamark Removable I 75, Fayette County; September 1979 Bituminous 805 0.88 
White and Yellow M.P. 110.9-111.9 
Stamark Removable I 7 5, Fayette County; September 1979 PCC 3,090 0.80 
White and Yellow M.P. 110.9-111.9 
------------------------------
------------------
Scotch lane I 75, Fayette County; September 1979 Bituminous 785 0.223 
White and Yellow M.P.110.9-111.9 
Scotch lane I 75, Fayette County; September 1979 PCC 1,825 0.223 
White and Yellow M.P. 110.9-111.9 
Experimental I 75, Fayette County; September 1979 Bituminous 1,350 1.80 
3M (TFE-F-315) M.P. 110.0-111.9 
White and Yellow 
Experimental I 7 5, Fayette County; September 1979 PCC 745 1.80 
3M (TFE-F-315) M.P.110.9-111.9 
White and Yellow 
Figure 1. Manually-powered applicator used for installing Stamark and Stamark removable tapes. 
4 
S OUTHBOUND I- 75 
LEFT I CENTERLINE AND 
EDGELINE YELLOW WHITE WHITE RIGHT EDGE LINE 
PAVEMENT I 
TYPE 
TAPE LENGTH I TAPE LENGTH (FEET) MP 110-9 (FEET) 
I STAMARK ,, 
BITUMINOUS I 
SCOTCHL ANE '" I SCOTCHLANE ;oo 
3M EXPERIMEN TAL 500 I 
I 3M EXPERIMENTAL 500 -- ,M EXPERIMENTAL '" I SCOTCHLANE 300 STAMARK no 
I 
REMOVABLE 
RE������� 607 
S TAMARK I SCOTCH L A N E  '" REMO VABLE 500 
(SMALLER BEAOS) I ecc 
I STAMARK 1000 
I 
REMOVABLE 
I 
I SCOTCHLANE 500 
pavemont. Average cost f or the 3M 
Exper i mental tspe !1.J<.1S $1.80 per I inear 
f oot. Costs for all Uwee types of tape 
installed in Fayet·le County i ncluded 
mater� i als, applicator, and technicians f or 
applicat i on. A Fr imer· t·Jas used w i th the 
3M E><perimental t!'.pe; however, none was 
used with the other two types. 
In addition to the major 
installations l istod in Table 1, several 
other mi110r installations were made. 
These i ncluded inst2i11ations on Newtown 
Pi��e in F-c.1yette County, on US 68 i n  f'1ercer 
County, and on Limestone Street i n  
Lexi ngton in front of the Transpor·tat i on 
Reseerch Bu i lding. The layout and types 
of tapes tested at these minor 
i nsta II at ions were not s i gn i f i cant I y 
different from the other i nstallat i ons, 
---·n., -n PERIMENit..-t:-5o o· ·······---·-------w--i-t.h----O.n e. ·----e.x.c.e.p.t
_
.Lo_n ..• ··-····-···.A-t ... J;,_b_g ____ .U�-- _____ f?_� ___ :§.
_
i_t_ e , 
MP 111.9 one-foot strips of the 3M Ex per i menta I 
ToTAL LENGTH 5130 tape were placed on the roadway in an 
attempt to test their effect i veness when 
compared to raised pavement markers. 
Raised markers had been i nstqlled at this 
Figure 2. Layout of 
County. 
various tapes at site on I 75 in Fayette site c:\S part of a prev i ous e)<rer i menta I 
project (6). 
Results 
Reflectivity Measurements 
Reflectivity measurements of the 
pavement tapes were taken using a reflex 
photometer. Data are summarized in Table 
2. Measurements wer·e made of new tape and 
samples of tape ta�en from the roadway 
after vary i ng per i ods of service. A 
sample of tape n i ne inches long by three 
i ncl1es wide was required. Samples of 
Stamark Removable and regular Stamark were 
obtained easily. The Scotchlane tape was 
not easily removed, but sa�ples were 
obtained. However, it was very d i fficult 
to remove a large enough sa�ple of the 3M 
e><perimental tape to conduct reflectiv i ty 
measurements. A sample of the Pr i smo 
Plastix tape could not be obta i ned. While 
the Stamark tape was pi iable and a large 
sample could be removed from the pavement, 
the Prismo tape, wh i ch was 90 m i ls rather 
than 60 mi Is thic�. was brittle, and a 
sample large enough f or a reflectiv i ty 
measurement could not bs obtained. The 
tapes were installed on both the 
center! ine and edge! ine. The locat i on of 
the edge! ine installat i on on I 75 was in a 
construct i on area, and it rece i ved more 
wear than would normally occur. 
The highest reflect i vity read i ng for 
any tape before i nsta 11 at ion was f or 3M 
Experimental, which was many timss 
br i ghter than any other tape. However, 
after a few months, the reflectivity of 
the small quantity of 3M Exper i mental tape 
remaining was comparable to the other 
tapes. Scotchlane had the second h i ghest 
initial ref lectivity and maintained [ts 
reflect i v i ty better than any other tape. 
After a fe\J months, the wet rcfiect i v i ty 
rneasuremettts were similar f or each tape, 
with the highest readinJs for Scotchlane. 
The measurements s]H)WC'd that Stamark 
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Table 2. Reflectivity Measurements. 
Type of Tape Installation Location Tape Location Length of Service Specific Reflectivity* 
Dr Wet 
Stamark DNA DNA New .067 .064 
US 60 (Franklin County) Centerline 1 Year .025 .021 
AADT � 19.000 2 Years .030 .026 
I 264 (Jefferson County) Centerline 1 Year .025 ,Q23 
AADT = 87,000 
Scotch lane DNA DNA New .273 .140 
I 75 (Fayette County) Edgeline 1 Month .260 .054 
AADT = 40,000 9 Months .226 .044 
1 Year .140 .032 
Stamark DNA DNA New .193 .183 
Removable I 75 (Fayette County) Edgeline 1 Month .113 .033 
AADT = 40,000 9 Months .083 .040 
1 Year .067 .029 
----------------- ----Gen-ter:l-ine- --------------------1--Year--- -------,()33----------:024-------
Ky 922 (Fayette County) Centerline 9 Months .034 .024 
AADT = 22,000 1 Year .036 .022 
3M DNA DNA New 7.05 2.16 
Experimental I 75 (Fayette County) Edgeline 1 Month .745 .023 
AADT = 40,000 1 Year .080 .023 
Prismo HR-90 DNA DNA New .038 .034 
Prismo HT·90 DNA DNA New .026 .026 
*Specific reflectivity of a divergence angle of 0.5 degrees expressed as candle power per foot-candle per square 
foot of material at an incidence angle of 86 degrees. 
Removable had a higher Initial 
reflectivity than the regular Stamark 
t�ps, ahd it maintafned the higher 
reflectivity after Otle year in service. 
Measurements were made for regular stamark 
tape installed at two locations that had 
quite different traffic volumes. A 
comparison of reflect�vity after one year 
in service indicated a slightly lower 
valueat the high-volume location II 264l. 
At the Stamark installation in Franld in 
County, reflectivity increased during the 
second yeor after installation. The 
lowest initial readings were obtained for 
the Prismo tapes. 
Nighttime Observations 
Periodic 
confirmed some 
6 
nighLtimo 
o f  the 
observations 
reflectivity 
measurements. Sections of Stamark 
Removable, Scotchlana, and 3M Experimental 
tapes were installed on I 75. Initially, 
the 3M Experimental tape appeared much 
brighter than the otiE!i" tapes, followed in 
brightness by the Scotchlone tape. After 
a few months in serv l ce, the Scotch 1 ane 
tape appeared brightest followed by 
Stamark Removable. The high percentage 
loss of the 3M Experimental tape prevented 
any meaning ful visual comparison of this 
tape. 
Photographs at the various 
installations were talwn during nighttime 
observations to illustrate reflectivity. 
Photographs were taken at periodic 
intervals at the I·-75 location. The 
original reflectivity of the 3M 
Experimental, S�otchlane, ar1d Stamarl< 
Removable tapes ara shown in Figures 3-5, 
Figure 3. Original reflectivity of 3M experimental tape (I 75, Fayette County). 
Figure 4. Original reflectivity of Scotch lane tape (I 75, Fayette County). 
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Figure 5. Original reflectivity of Stamark removable tape {I 75, Fayette County). 
respectively. Al J tepes appea1·ed bright, 
but the 3M Experimt:ntal tape was 
exceptionally brigl1t. Photographs were 
t--ak--e-n at the bord-ers between the 3r·1 
Experimental and Scotchlane and between 
the Scotchlane and Stamark Removable to 
il!ustr·ate the differences in 
reflectivity. ThE· original brightness of 
the 3M Exper·ime::t.J] tope is shown in 
Figure 6 Cone week after installation) and 
Figure 7 Cone month after installation). 
The effect of its lack of durabi I ity is 
shown in Figures 8 and 9, which were taken 
five months and one year after 
installation, respectively. In those 
pictures, the border between the tapes is 
marked by a small piece of tape beside tha 
edge I ine. A comparison of Scotch lane and 
Stamark Removable tapes shows there was 
minor discernable difference in brightness 
immediately after installation !Figure 
8 
10); however, after one year, the 
Scotchlane tape was much brighter than the 
Stamark Removable tape !Figure llJ. 
To compare the effectiveness of the 
3M Experimental tape with raised pavement 
markers, one-foot strips of tape were 
applied at regular intervals on a 
hazardous curve that had previously been a 
test site for raised pavement markers C6J. 
It was assumed that, since this tape was 
exceptionally bright, small strips would 
serve as an alternate to raised pavement 
markers and would not be subjected to 
damage by snowplows. As shown in Figure 
12, the tape was very effective 
immediately after installation. However, 
within a few weeks, almost all of the tape 
was missing. 
Photographs of the Stamark tape 
installation on US 60 in Frankl in County 
were made one month !Figure l3J and two 
Figure 6. Comparison of 3M experimental (foreground) and Scotch lane tapes one week after installation (I 75, Fayette County). 
Figure 7. Comparison of 3M experimental (foreground) and Scotchlane tapes one month after installation (I 75, Fayette 
County). 
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Figure 8. Comparison of 3M experimental (foreground) and Scotchlane tapes five months after installation {I 75, 
Fayette County). 
Figure 9. Comparison of 3M experimental (foreground) and Scotchlane tapes one year after installation 0 75, 
Fayette County). 
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Figure 10. Comparison of Scotchlane (foreground) and Stamark removable tape one month after installation (I 75, Fayette 
County). 
Figure 11. Comparison of Scotchlane (foreground) and Stamark removable tape one year after installation (I 75, 
Fayette County). 
1 1  
Figure 12. Use of strips of 3M experimental tape at a hazardous curve location (US 68, Mercer County). 
Figure 13. Reflectivity of Stamark tape one month after installation (US 60, Franklin County). 
12 
years (Figure 14) after installation. wet nighttime delineation, as shown in 
There had been a significant loss of F i gur·e 1 5. 
reflectivity in that time period, but the 
tape sti 1 1  provided adequate delineation. A photograph of the Stamark tape 
The Stemark tape does not provide adequate installation on the Watterson Expressway 
Figure 14. Reflectivity of Stamark tape two years after installation (US 60, Franklin County). 
Figure 15. Reflectivity of Stamark tape during wet-pavement conditions eighteen months after installation (US 60, 
Franklin County). 
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Figure 16. Reflectivity of Stamark tape after one year in service on the Watterson Expressway {I 264) in Jefferson 
County. 
Figure 17. Reflectivity of Prismo tape two years after installation (Rosemont Garden, Lexington). 
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(I 264J i n  J e f f e rson Co u n ty a f t e r  o n e  
y e a r  i n  se r v i ce i s  shown i n  F i gu re 16. 
Wh i le the t a p e  was n o t  h i ghly re fle c t i ve ,  
i t  p r ov i ded adequate dry n i ghttime 
del i ne a t i on, p a r t i cula rly where the 
h i ghway was I i ghted. 
In an a t tem p t  to comp a re the 
e f fect i veness o f  3M S t a m a r k  w i th a n o ther 
type of pi i a n t  p o lyme r t a pe, a test 
se c t i o n o f  P r i smo Plast i x  was i n stalled by 
the c i ty o f  Lex i n g t o n. The Plas t i x  tape 
was insp e c ted during b o th dayt i me and 
n i gh t t i me c o n d i t i ons. A n i gh tt i me 
photogr·aph i s  pmsontsd i n  F i gure 17. The 
Plas t i x  t a p e  appears to be s i mi l ar t o  the 
S ta m a r k  tape un:ler those c o nd i t i o n s .  
Howeve r ,  da ta pr·eviously presented i n 
Table 1 show the i n i tial reflGc t i v i ty o f  
P1as t i x  tape i s  approximately o n e  h a l f  
Durability 
Photographs of the 3M Exp e r i me n tal, 
Sco tchlane, a n d  Stamark Re1novable tapes 
m a d e  i mmed i a tely sfter the I 75 
i n s t allation a re shcw:1 i n  F i gures 18-20, 
Figure 18. 3M experimental tape immediately after installation 
(I 75, Fayette County). 
Figure 19. Scotch lane tape immediately after installation (I 75, 
Fayette County). 
Figure 20. Stamark removable tape immediately after installa­
tion (I 75, Fayette County). 
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respectively. In a few weeks, a 
durability problem with the 3M 
Experime11tal tape became evident. As 
shown in Figures 21 and 22, the top layers 
of the experimental tapa peeled off, 
resulting in a complete loss of 
reflectivity as shown in Figures 8 and 9. 
Figures 23 and 24 show that Scotchlane and 
Stamark Removable tape exhibited good 
durabi I ity one year after installation. 
Daytime observatic)ns showed both of these 
tapes remained h:ghly visible after one 
year of wear and adl1esion of these tapes 
to the pavement was excellent. The only 
exceptions were a few sections of Stamark 
Removable tape t.<l,ore bond between the 
paveme11t and tape failed CF[gure 25). 
Ar1other problem with the 3M Experimental 
tape was poor dsytime visibi l ity. The 
tope appeared gray in color and blended 
--�W�!fn the pavement. 
While the removable tape maintained a 
good bond with the pave!nent, it was sti 1 I 
easily removed by ha11d. Samples of the 
Scotchlane tape were removed by hand but 
not easily. The 3f'1 [;,:peri mental tape was 
almost impossible to remove without also 
removing a portion of the pavement. 
The regular stamark tape proved t o be 
very durable. All of the tape remained 
after ttJo years at the Frank I in County 
instal I at ion CFiyur·e 26J and daytime 
visibility of the t.�pe was still good when 
compared to visibil [ty immediate ly after 
installation (figure 27J. The Stamark 
tape at the Jefferso•• County site was also 
very d�rable one year after i11stallation 
(Figure 28). vJh; I 0 the Stama•·k tape at 
these sites became discolored compared to 
the original white cclor, it sti I I 
m a i n t a i ned good di!_)Li_j_ma_v_i-S-i-b-i-l-i-ty_�A -1-so-,--­
bond betwaon the tape and pavement was 
Figure 21. Loss of 3M experimental tape after only a few months (I 75, Fayette County). 
16 
Figure 22. 3M experimental tape one year after installation (I 75, fayette County). 
Figure 23. Scotchlane tape one year after installation (I 75, Fayette County). 
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Figure 24. Stamark removable tape one year after installation 0 75, Fayette County). 
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Figure 25. Loss of adhesion between Stamark removable tape 
and the pavement. 
Figure 26. Stamark tape two years after I nstallation (US 60, Franklin County). 
Figure 27. Stamark tape immediately after installation (US 60, Franklin County). 
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Figure 28. Stamark tape one year after installation (I 264, Jefferson County). 
very good. Samples 
were also removed by 
difficulty. 
of regular Stamark 
hand without much 
Observ.at ions of sma 11 sections of 
Prismo tape installed by the city of 
Lexington showed this tape to be durable 
CFigur·e 29L After <>ne year, bond between 
the tape and pavement remained intact, and 
the tape had good daytime visibi I ity. 
Photomicrographs 
To i I Justrate how the surface of the 
pavement tape changed, photomicrographs 
(photographs of a magnified image of a 
sma I I ob jectJ were taken of the tape 
samples obtained for reflectivity 
measurements. Specifically, the 
photographs show the loss of beads from 
the pavement tape. 
Photomlcrograp!ls of Stamark tape are 
shown in Figures 30-34. A new sample of 
Stamark tape is shown in Figure 30. The 
beads were not embedded to the optimum 
depth of one-half their diameter (2J. 
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Lack of proper embedment may contribute to 
a loss of beads and reflectivity. Samples 
from the installation on US 60 in Frankl in 
County after one month, one year, and two 
years in service as centerline delineation 
are shown in Figures 31, 32, and 33, 
respectively. The beads were retained 
after one month but were almost completely 
missing after one year. Samples obtained 
two years after installation show a new 
layer of beads becoming exposed. Tha 
Stamark tape hod beads completely embedded 
in the tape. In theory, as tt1e beads on 
the surface are worn or lost, more beads 
w i l I be exposed as the tape wear-s. 
However, there appears to be a gap between 
Joss or wear of the surface beads and 
exposure of more deeply embedded beads. 
Close examination of the sample from I 264 
in Jefferson County !Figure 34J, which was 
obtained after one year of wear, shows 
that most original surface beads are 
missing, but a second layer of beads was 
only beginning to become exposed. A very 
Figure 29. Prismo tape one year after installation (Rosemont Garden, Lexington). 
Figure 30. Photomicrograph of new Stamark tape. 
Figure 31. Photomicrograph of Stamark tape one month after 
installation (US 60, Franklin County). 
2 1  
Figure 32. Photomicrograph of Stamark tape one year after 
installation (US 60, Franklin County). 
Figure 33. Photomicrograph of Stamark tape two years after 
installation (US 60, Franklin County). 
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Figure 34. Photomicrograph of Stamark tape one year after 
installation (I 264, Jefferson County). 
high traffic volume at this site resulted 
in more wear on the tapa, which would 
expose the embedd�d beads sooner. 
Photomicrograph� of Scotc!1lane tape 
ar-e shovm in Fis;ures 3!>-38. The new 
sample �>hot.m in Fl�JUt'0 35 indicates th.at 
beads are embedded sinl i l a r to the Stemark 
tape and greatt.H� embcd!r.ent might improve 
durabi I ity. Be,ec! retention of the 
ed-gErt·in·e strnJt:i inst2lled on I 75 in 
Fayette County was very good one month 
(Figure 36) as l;!-el! as one year after 
installation CFiguro 37). However, over 
5 0  percent of the b.scids were missing in 
the centerline stripe one year after 
installation CFigur·e 313). 
Photomicrograp!1s of Stamark Removable 
tape a r·e sho�,m in F i gui'os 39-Ct2. The new 
sample s l1own in Figure 39 s!1ows the top 
layer of beads and tho silica particles 
that were added to improve skid 
resistance. Tile top layer of beads l1ad 
poor embedment cflar·actor·istics s i m i lar to 
the other tapes. Satiiples of tape used as 
edge! ine .and cer.Co:· J i::e delineation on I 
75 in Fayette Cotlnty oxhibjted good bead 
retention when use>d .as edgel ine CFigur·es 
Figure 35. Photomicrograph of new Scotchlane tape. 
Figure 36. Photomicrograph of Scotchlane tape one month 
after installation as edgeline 0 75, fayette 
County). 
Figure 37. Photomicrograph of Scotchlane tape one year 
after installation as edgeline (I 75, Fayette 
County). 
Figure 38. Photomicrograph of Scotch lane tape one year 
after installation as centerline (I 75, Fayette 
County). 
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Figure 39. Photomicrograph of new Stamark removable tape. 
Figure 40. Photomicrograph of Stamark removable tape one 
month after installation as edgeline (I 75, Fayette 
County). 
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Figure 41. Photomicrograph of Stamark removable tape one 
year after installation as edgeline (I 75, Fayette 
County). 
Figure 42. Photomicrograph of Stamark removable tape one 
year after installation as centerline 0 75, Fayette 
County). 
4 0  a n d  4 1 )  b u t  l e s s b e a d  rete n t i o n w h e n  
u s e d  a s  c e n te r l i n e ( F i g u re G·2 ) .  F i g u re 4 0  
s h o w s  a n  e d g e l i � e sample o n e  m o n t h  a f t e r  
i n s ta l l a t i o n ;  f: � o u r e s  4 1  a n d  4 2  s h o w  
e d g e l  i n e o n d  C ; Tn te r l  i n e samp l es, 
r e s p e c t i ve l y , one y e a r  a f te r  i n s t a l lat i on .  
T h e  s ample t a k e n  h om t h e  c e n te r !  i n e a f t e r  
o n e  ye a r  o f  s e r v i ce C F i g u 1·e 4 2 )  s howed 
t h a t  some o r i g i n n i l y  o b s c u r e d  b e a d s  we re 
Figure 43. Photomicrograph of new Prismo HR-90 tape. 
b e c o m i n g expose d .  
P !lotom i c r o g r s p ll s  o f  P r i sm o  HR- 9 0  t a p e  
i n  n e w  c o 11 d i t i o n a n d  a f te r  o n e  y e a r  o f  
s e r v i ce a s  a l a n s l  i n s a t  a n  i n t e r s e c t i on 
a re s h own i n  F i g ur·iJ S  4 3  a n d  4 4 .  A f t e r  o n e  
y e a r  o f  s e r v i c e ,  mo s t  o f  t h e  s u r f a c e  beads 
w e re g o n e , but a few o t h e r  b e a d s  were 
be i n g exp o se d . 
Figure 44. Photomicrograph of Prismo HR-90 tape one year 
after installation as laneline at an intersection 
(R osemont Garden, lexington). 
Conclusions and Recommendations 
3M Experimental Tape 
A l t h o u g h  the 3M Expe r i me n t a l t a p e  h a d  
a n  e x t remely h i g !1 i n i t i a l  re f l e c t i v i ty ,  
poor d u r a b i i i ty p r e c l u d e s  u s e  i n  i ts 
c u r re n t  f o rm .  I n  a d d i t i o n  t o  t h e  
o b v i o us l y  n e e d £r d  i mp rovement i n  
d u r a b i l i ty ,  mod i ·f i cat i o n s  should i n c l u d e  
b e t t e r  d a y t i me v i s i b i  I i ty ,  a m o r e  
e f f i c i e n t  a p p l i c a t i o n p ro c e d u re , a n d  
p r o v i s i o n s  f o r  e a s i e r  r·emoval . A l s o ,  c o s t  
w o u l d  h a v e  t o  b e  s i g n i f i c a n t l y  r e d u c e d  
b e f o re t h e re c o u l d  b e any s u b s t a n t i a l  u s e  
o f  t h e  t a p e . 
Stamark Tape 
T he S t a m a r k  t a p e  exh i b i te d  g o o d  
d u ra b i I i ty o n  b o t h  b i tum i n o u s  a n d  p o rt l a n d  
cemen t c o n c re te pavements ; howeve r ,  J o s s  
o f  r e f l e c t i v i ty o c c u r r e d  w h e n  t h e  s u r f a c e  
b e a d s  w e r e  l o s t  before t h e  e m b e d d e d  b e a d s  
be came v i s i b l e .  B e t t e r  e m b e d m e n t  o f  t h e  
s u r f a c e  b e a d s  c o u l d  i mp r o v e  t h e i r  
d u r a b i  1 i ty .  A l s o ,  a m o r e  r e f l e c t i ve b e a d  
i s  e s s e n t i a l  b e f o r-e t h i s  tape i s  u s e d  i n  
areas whe re t h e  d e l i n e a t i o n  p ro v i d e d  b y  
the t a p e  w o u l d  be c r i t i c a l .  W i t h the 
r e f l e c t i v i ty p ro v i d e d  b y  the p re s e n t  tape , 
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i t  s h o u l d  be I i m i te d  to r o a dways t h a t  are 
I i g hted or h a v e  ra i sed m a rk e rs . A l s o ,  
h i g h c o s t  o f  the t a p a  l i m i ts i ts u s a  t o  
h i g h- v o l ume r o a d w a y s  t h a t  w i l l  n o t  b e  
r e s u r f a ce d  f o r  a t  I e a s t  f o u r  ye a rs . 
C u r r e n t  c o s t s  o f  $ 0 . 7 0  to $ 0 . 8 0  p e r  I i n e a r  
f o o t  o f  f o u r- i n c h  s t r i pe f o r  t h i s  tape 
w o u l d  prevent i ts u s a  i n  m o s t  p l a c e s  w h e n  
compared t o  p a i n t .  O t h e r  co n s i de r a t i o n s  
a re h a z a rd s a n d  d e l ays c r e a ted b y  p a i n t 
tape was used as tran sverse s t r i pes ( 9 ) .  
Adequate embedment co u l d  p ro v i d e better 
reten t i o n of the b e a d s .  Con s i de r i n g i. ts 
re l a t i ve l y  l ow p r i ce compared to the o t h e r  
t a p e s ,  t h i s  tape i s  t h e  b e s t  a l te r n a t i ve 
f o r  m a r k i n g c o n s t ru c t i o n zo n e s . A m a j o r  
i mprovement t o w a rd a c h i e v i n g o p t i mum use 
as a temp o ra r y  mark i n g wou l d  b e  an e a s i e r  
m e t h o d  o f  remova l .  
s t r i p i n g h i g h - v o l ume roa d s  a n d  l o s s  o f  Stamark R emovable Tape 
re f l e c t i v i ty d u r i n g  w i n t e r  m o n t h s  when T h e  S t a m a r k  Remov a b l e  t a p e  ex h i b i te d  
p a i n t i n g i s  n o t  poss i b l e .  V o l ume g o o d  o v e r a l l  d u r a b i l i ty o n  b o t h  b i tum i n o u s  
g u i de I i n e s  t h a t  co u l d  b e  u s e d  a r e  t h o s e  a n d  p o rt l an d  ceme n t  c o n crete p a v e me n t s . 
deve l oped i n  a p re v i o us e v a l ua t i o n o f  A l s o ,  the t a p e  was e as i l y  removed 
t h e rmo p l a s t i c  m a r k i n g s  C 4 J .  M i n i mum m a n u a l l y .  R e f l e c t i v i t y was i n i t i a l l y  h i g h  
v o l umes C A A D T J  were 1 5 , 0 0 0  f o r  a two - l a n e  a n d  rema i n e d  v e r y  g o o d  w h e n  u s e d  a s  
h i g hw a y ,  2 8 , 0 0 0  f o •· a f o u r - l a ne h i g h wa y ,  e d g e l  i ne a n d  a d e q u a te when u s e d  a s  
a n d  38 , 0 0 0  f o r  s i x- l a n e  h i g hways . T he s e  c e n te r !  i n e .  Howe v e r ,  t h e  c u r ren t h i g h  
v o l ume w a r r a n t s  a re h i g he r  t h a n  t h o s e  c o s t  o f  t h i s  tape wou l d  m a k e  w i d e s p re a d  
I i sted h)' o\:1"""-"�-a-t<>£�-----------cn;-e--i-mpra�-,;-a-1 . 
Scotchlane Tape 
S c o tc h l a n e  tape ex h i b i te d  the b e s t  
l o n g - t e rm re f l e c t i v i ty o f  t h o s e  e v a l u a t e d . 
D u r a b i l i ty o f  the tape was a l s o g o o d  w h e n  
used a s  cen ter I i ne a n d  e d g e  I i n e m a rk i n g s .  
D u r a b i l i ty p ro b l ems were o b s e rv e d  w h e n  the 
Prismo Tape 
T h e  sma l l q u an t i ty o f  P r i sm o  t a pe 
o b s e rv e d  was d u ra b l e .  B e a d  rete n t i on was 
s i m i l a r t o  that of the s ta m a r k  tape , b u t  
i n i t i a l  re f l e c t i � i ty w a s  l e s s .  
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